Abstract We employed the information-motivationbehavioral skills (IMB) model to guide an investigation of correlates for correct condom use among 278 adult (18-35 years old) male clients attending a sexually transmitted infection (STI) clinic. An anonymous questionnaire aided by a CD-recording of the questions was administered. Linear Structural Relations Program was used to conduct path analyses of the hypothesized IMB model. Parameter estimates showed that while information did not directly affect behavioral skills, it did have a direct (negative) effect on condom use errors. Motivation had a significant direct (positive) effect on behavioral skills and a significant indirect (positive) effect on condom use errors through behavioral skills. Behavioral skills had a direct (negative) effect on condom use errors. Among men attending a public STI clinic, these findings suggest brief, clinic-based, safer sex programs for men who have sex with women should incorporate activities to convey correct condom use information, instill motivation to use condoms correctly, and directly enhance men's behavioral skills for correct use of condoms.
Introduction
The male latex condom is the single best method of reducing the risk of acquiring and transmitting sexually transmitted infections (STIs), including infection with the human immunodeficiency virus (HIV) for people who choose to have sex (CDC 2002; Holmes et al. 2004 ). However, for condoms to be effective they must be used correctly as well as consistently . Indeed, evidence suggests that condom failure typically stems from user error rather than product defects (Civic et al. 2002; Graham et al. 2005) . Thus, understanding why user errors and problems may occur represents an important starting point toward the goal of promoting improved quality of condom use. Several studies have investigated this question among college students Graham et al. 2003; Sanders et al. 2003; Warner et al. 1998; Yarber et al. 2004 ) and more recently, among STI clinic patients (Albert et al. 1991; Civic et al. 2002; Grimley et al. 2005; Lindberg et al. 1997; Mertz et al. 2000; Richters et al. 1993; Shlay et al. 2004; Spruyt et al. 1998; Steiner et al. 1993; Trussell et al. 1992; Valappil et al. 2005) . However, to the best of our knowledge, published studies have not examined this research question using a theoretical framework.
Improving the quality of condom use among persons who already use condoms may be a less formidable task than promoting the use of condoms among people who engage in risky sex. Indeed, helping people who use condoms to refine the quality of their use may be a task that is amenable to clinic-based interventions. To serve this goal, it is important to first gain empirical insight into factors that influence whether men use condoms correctly.
Accordingly, the purpose of this study was to investigate the relationship of three factors (information, motivation, and behavioral skills) to the correct use of condoms among male clients attending a public STI clinic. Measurement and analytic strategies for the study were guided by the use of the information-motivation-behavioral skills (IMB) model, developed by Fisher and Fisher (1992) . As opposed to testing the tenets of the model, we used the IMB to provide a streamlined method of investigating the research question. The IMB model posits that behavior may be influenced directly by information, motivation, or jointly. The model further posits that behavioral skills (including self-efficacy) may be a mediating factor between information/motivation and actual behavior. In this study, the model hypothesized that information about the correct use of condoms and men's motivation to use condoms correctly could have an indirect effect on an index of errors and problems (mediated by behavioral skills relevant to correct use) or a direct effect that would not involve behavioral skills.
The study population comprised males, 18-35 years old, who reported recent condom use at least three times during penile-vaginal sex in the past 3 months. Given that previous research focused upon correct use of condoms for penile-vaginal sex, we choose not to evaluate whether condoms were used correctly for penile-anal sex or oral sex.
Methods

Sample
Data were collected at a large, urban, Midwestern, public STD clinic from October 2004 to September 2005. Men attending the clinic were recruited in the waiting area and screened for eligibility in a private room. Inclusion criteria were: (1) 18-35 years of age, (2) English speaking, and (3) reporting a male condom was used at least three times in the past 3 months for sex (penis in vagina) with a female. Five hundred and sixteen men were screened and 351 met inclusion criteria. Of these, 314 (89.5%) agreed to participate and completed a questionnaire. After providing written informed consent, volunteers completed a brief self-administered written questionnaire lasting 15-20 min. To minimize problems with literacy, the questions were recorded to a CD that men could choose to play using a portable headset to assist them in completing the questionnaire. Each question constituted a single track; thus, men could easily replay a question just as they would a track of music. Responses were anonymous. Men who completed the questionnaire were paid $10. The Institutional Review Board at Indiana University approved the protocol.
Measures
A questionnaire refined through use in several studies involving more than 800 men, including STI clinics attendees, was used to comprehensively assess men's condom use errors and problems . Original questionnaire development was informed by widely cited condom use guidelines (CDC 1998; Warner and Hatcher 1999) . Nine errors (forms of incorrect use that could lead to condom failure (e.g., allowing the condom to contact sharp objects such as teeth or fingernails) and six problems (actual forms of condom failure such as breakage or slippage as well as other problems such as erection difficulties and problems with comfort) were assessed (Table 1 provides a complete listing of the 15 items by category). Because accuracy of recall was considered vital , the recall period was limited to the last three times condoms were used within the past 3 months. For each question, men indicated whether the error or problem occurred zero to three times. Sex was defined as ''sexual intercourse, or penis in vagina.'' A proxy measure was used to assess men's information level about the correct use of condoms. A single-item asked, ''Have you ever been taught how to use condoms correctly?'' Men's motivation to use condoms was assessed by two items. The first pertained to their personal motivation (as follows), ''I am highly motivated to use condoms correctly.'' Responses to this item were provided using a scale ranging from ''1'' (strongly disagree) to ''5'' (strongly agree). The second pertained to their perceptions of their sex partners' motivation to use condoms correctly ''My sex partner(s) is (are) highly motivated to use condoms correctly.'' Again, response alternatives were provided using the same 5-point scale. Finally, a 7-item index was used to assess men's perceptions of their skill to use condoms correctly. These items asked men how ''easy or difficult'' it would be for them to perform various condom-related tasks. For example, one item was: ''How easy or difficult would it be for you to apply condoms correctly?'' Other items were: (2) ...to find condoms that fit you properly, (3) ...to keep a condom from breaking during sex, (4) ...to keep a condom from drying during sex, (5) to keep your erection while using a condom, (6) ...to keep a condom on when withdrawing after sex, and (7) ...to wear a condom from start to finish of sex. Responses were provided using a scale ranging from ''1'' (very difficult) to ''5'' (very easy). The index produced a satisfactory Cronbach's alpha of .70, suggesting adequate reliability of the measure.
Data Analysis
First, a summative error/problem score was created by simply adding the total number of times errors and problems were reported [minimum 0; maximum 45 (15 errors/ problems · 3 occasions)]. Next, the Linear Structural Relations Program (LISREL 8.72) (Jöreskog and Sörbom 2005) was used to conduct several path analyses, using the IMB model as the theoretical framework. A path analysis tests the fit between the hypothesized model and the observed set of correlations between variables in the model. The data analysis strategy undertaken was similar to previous tests of the IMB model (e.g., Amico et al. 2005; Fisher et al. 1994) . We first examined a just-identified model with all paths specified as consistent with the IMB model. The just-identified model entailed examining both the direct and indirect effects of information and motivation on correct condom use (with lower scores indicating fewer errors/problems) and the direct effect of perceived behavioral skills for correct condom use. Significant indirect effects would indicate that perceived behavioral skills related to correct condom use mediated the relation between information and correct condom use and the relation between motivation and correct condom use. Because the just-identified model is a saturated model with zero degrees of freedom (i.e., all pathways are specified) the model fit will be perfect; thus, the parameter estimates were the output of interest when testing this model.
In a second analysis, we examined a pure mediation model where the pathways between information and correct condom use and between motivation and correct condom use were removed (i.e., not specified thus df = 2). In this model, it was hypothesized that information and motivation would affect correct condom use only through perceived behavioral skills. Model fit indices examined included the Normal theory weighted least squares chisquare, Adjusted Goodness of Fit Index (AGFI), the Goodness of Fit Index (GFI), the Normed Fit Index (NFI), with values above .90 indicative of good model fit; and the standardized Root Mean Squared Residual (RMS) and the Root Mean Square Error of Approximation (RMSEA), with small values (e.g., <.10) indicative of model fit (see Bollen 1989 for a complete description of fit indices). Finally, to provide a further test of the pure mediation model, the restricted model's fit was compared to two nested models: one (df = 1) that added a direct path from information to correct condom use (without a path from motivation to correct condom use) and another model (df = 1) that added a direct path from motivation to correct condom use (without a path from information to correct condom use). Comparisons in fit were made by calculating the chi-square difference statistic, which entailed subtracting the chisquare statistic and degrees of freedom for the nested model(s) from the chi-square statistic and degrees of freedom from the mediation model.
Univariate and multivariate tests of normality were conducted for the continuous variables prior to statistical analyses. Violations (i.e., significant skewness and kurtosis levels) indicated the need to normalize the scores before using them in analyses. PRELIS, an application for manipulating data, transforming data and computing moment matrices (Jöreskog and Sörbom 2004) was used to transform scores so that univariate normality as well as multivariate normality was achieved. According to Jöreskog et al. (2000) , PRELIS uses a formula involving the standard normal density function and the inverse standard normal dis- tribution function to ''normalize'' the scores so that the normal scores have the same sample mean and SD as the original scores, but with much reduced skewness and kurtosis. Essentially, it implements a monotonic transformation. PRELIS was also used to generate the correlation matrix comprising polyserial and polychoric correlations as well as the asymptotic covariance matrix as input for this analysis.
Results
Characteristics of the Sample
Despite screening attempts, 36 men provided questionnaire responses which indicated that were ineligible, thereby leaving an analytic sample of 278 men (88.5% of the 314). The mean age was 23.7 years (SD = 4.13). About twothirds (67.6%) identified as Black or African American, nearly one-quarter (23.7%) as white, and the remainder as ''other'' racial group.
Descriptive Statistics
Eighty-six percent of the men (n = 239) reported that they had been taught the correct use of condoms. The mean score for perceived behavioral skills was 27.61 (SD = 4.37) and the mean score for motivation was 7.81 (SD = 2.18). Men reported an average of 10.53 condom use errors (SD = 4.39).
Findings: Full Model
The full model was assessed using weighted least squares estimation. Figure 1 displays this model along with the standardized Beta weights representing the strength of relationships between the constructs. As anticipated, perceived behavioral skills had a direct negative effect on condom use errors/problems (b = -.32, p < .001) and motivation had a direct effect on perceived behavioral skills (b = .17, p < .01). Contrary to the hypothesized model, the direct effect of information on perceived behavioral skills, although in the hypothesized direction, did not achieve significance whereas information did show a significant direct effect on condom use errors (b = -.14, p < .01). Together the model accounted for 15% of the variability in condom use errors.
Restricted Model
The (1, N = 277) = 3.03, p < .10] was nonsignificant indicating that the path between information and correct condom use did not significantly improve model fit. These analyses indicate that the mediated model provides a preferable fit to the data.
Discussion
Findings from the study are novel in that a well-established theoretical framework, the IMB model, was used to investigate relationships of information, motivation, and behavioral skills to an index of 15 errors and problems with the use of condoms among a sample of men at high-risk for contracting STIs. In this sample of men, we observed both direct effects of information and mediated effects of motivation on condom use errors. The implications of these findings are that clinic-based education and counseling programs for men at risk of STI (including HIV) acquisition and transmission may indeed benefit from teaching men how to use condoms correctly. This education/counseling could attempt to impart the necessary information regarding correct condom use to men. In contrast to lengthy programs (e.g., 4 sessions 12 modules) designed to promote the use of condoms, information pertaining only to the correct use of condoms could be provided in a brief and interactive format. This form of intervention may be quite feasible in most clinical settings. For example, one such program was highlighted in the CDC demonstration study known as Project RESPECT, which included information on the correct use of condoms to men (and women) in the context of clinical encounters (Kamb et al. 1998 ).
Our findings also support the concept that information must not be the terminal point of the intervention effort. Indeed, our findings indicated that motivation is critically important because of its enhancing effect on behavioral skills and its indirect protective effect on condom use errors and problems. In contrast to the provision of information, the task of motivating men to use condoms correctly may be formidable. Conceptually, motivation may be a product of perceived susceptibility and severity regarding STIs (including HIV) and potentially causing a pregnancy. Motivation may also be a product of the couple, with their sexual satisfaction being affected to a greater or lesser degree by the use of condoms. Although couples may perceive that condoms decrease pleasure, when condoms are being used correctly couples may feel more secure in knowing they are protected from disease and unwanted pregnancy. This sense of security may, in turn, lead to an overall greater-level of sexual satisfaction. Instilling sufficient motivation to use condoms for those who do not consistently use them may not be practical in the context of a brief, clinic-based, intervention; however, for those who already use condoms it may reasonable to expect that a brief program could instill motivation to use condoms correctly. If effective, then greater self-efficacy in using condoms correctly and improved quality of condom use will result.
The findings also suggest that intervention efforts may benefit men by directly providing them with an enhanced sense of self-efficacy relative to the skills needed to use condoms correctly. In this sample, men perceiving greater self-efficacy to use condoms correctly were significantly less likely to indicate recent errors and problems with the correct use of condoms. It should be noted that we found that our measure of information was not significantly related to self-efficacy. The lack of a significant effect from information to behavioral skills may be due to our proxy measure of information or to the low number of men indicating they had not been taught how to use condoms. Nevertheless, behavioral skills may best be increased through active and engaging learning experiences such as guiding someone through the entire process of applying a condom and by repetitive practice of the task. Fortunately, life-like penile models can easily be obtained by clinics and these can be used to guide men through much of the process involved in the correct application of condoms. A clinician could encourage men to practice the process of correct condom application using a supply of condoms and the penile model or while in the waiting room, men could watch an interactive DVD instructing them in the correct use of condoms. Once the process has been learned and practiced, reinforcement in the form of feedback could also be used to build men's self-efficacy for correct use. This type of clinical experience (i.e., interaction between the patient and clinician) could be used as a platform for discussing how to best acquire proper fitting condoms and how to acquire and add adequate amounts of water-based lubricant to avoid dryness.
Limitations
As is true for any study of sexual behavior, the findings are limited by the validity of the self-reported data. Utility of the findings is also limited by the use of a convenience sample. Further, it is important to note that we used only a proxy measure to represent the construct of information-this single-item measure probably yielded a far less accurate assessment of the construct than that achieved by a psychometrically established scale. Men indicated whether they were ''taught'' how to use condoms rather than whether they had ''learned'' how to use condoms. A subsequent study could rectify this problem by the use of a better measure that would comprehensively assess men's information about condom use errors and problems. The item assessing partners' motivation to use condoms correctly may have been problematic in that men with multiple partners (having differing levels of motivation) were essentially being asked to estimate their response. Also important to note is that the primary methodological limitation with this research is the correlational design. Although this study used structural equation modeling to evaluate a hypothesized theoretical model, which implies directionality among the tested variables, the data used were crosssectional; therefore, caution must be used in interpreting the findings. Also, we only included men who recently had sex with women; future studies may benefit from a similar investigation of men who have sex with men. The singular focus on penile-vaginal sex is also important in that the findings may have been markedly different given the outcomes of condom use for anal or oral sex. Also, the most frequently occurring error (not adding a waterbased lubricant to condoms) may or may not be a true error depending on whether lubrication was needed (i.e., whether it was non-lubricated condom or it became dry during sex). Finally, it is important to note that this study addressed only the issue of correct condom use. Future, theory-based, studies should be conducted to investigate both correct and consistent condom use as behavioral endpoints.
Conclusions
Among men attending a public STI clinic, information had only a direct effect on condom use errors and problems whereas the effect of motivation was mediated by perceived behavioral skills in correctly using condoms. Together, these findings suggest that to improve the correct use of condoms, brief, clinic-based, safer sex programs for men who have sex with women should incorporate activities to convey information about correct condom use, instill motivation to use condoms correctly, and directly enhance men's perceived skills in the correct use of condoms.
